Human languages may be more than completely arbitrary symbolic systems. A growing literature supports sound symbolism, or the existence of consistent, intuitive relationships between speech sounds and specific concepts. Prior work establishes that these sound-to-meaning mappings can shape language-related judgments and decisions, but do their effects generalize beyond merely the linguistic and truly color how we navigate our environment? We examine this possibility, relating a predominant sound symbolic distinction (vowel frontness) to a novel associate (spatial proximity) in five studies. We show that changing one vowel in a label can influence estimations of distance, impacting judgment, perception, and action. The results (1) provide the first experimental support for a relationship between vowels and spatial distance and (2) demonstrate that sound-to-meaning mappings have outcomes that extend beyond just language and can -through a single sound -influence how we perceive and behave toward objects in the world.
Introduction
Upon asking people to match two never-before-seen words (''mil" and ''mal") with two tables of different sizes, Sapir (1929) found a startling consistency in participants' choices: Nearly 80% assigned ''mal" to the larger table, and ''mil" to the smaller table. Since the words were unfamiliar, this uniformity in pairings cannot be attributable to word-specific prior knowledge or shared convention; rather, participants must have drawn on some other shared knowledge or intuition. Since the two labels differed only in a single speech sound, this shared intuition somehow must be associated with a very specific, elementary component of language.
Such intuitive sound-to-meaning mappings, or sound symbolism, are surprising when seen from perspectives in linguistics and cognitive science that stress arbitrariness as a core feature of human language. Such accounts offer convention among a language's speakers as the mechanism linking words with their referents, and thus reject any intrinsic linkages between particular sounds and meaning (e.g., Hockett, 1958; Saussure, Bally, Sechehaye, Riedlinger, & Baskin, 1966) . Sound symbolism constitutes a break in this arbitrariness, suggesting instead the existence of psychological links between referents and particular word forms, and as such can be viewed as a particular class of effect within the broader concept of iconicity in human language (Perniss, Thompson, & Vigliocco, 2010) . In opposition to complete arbitrariness, iconicity posits a resemblance between the form of a linguistic sign (e.g., a word) and its referent. In more overt examples of iconicity (e.g., ideophones), the form of a word is intended to mimic some aspect of the referent (such as the sonic experience of a gun going off: ''bang" in English, or the rapid heartbeat associated with emotional excitement: ''doki doki" in Japanese). Sound symbolism proposes more subtle, intuitive linkages between individual language sounds (e.g., vowels produced in the front or the back of the mouth) and abstract concepts (e.g., size or shape). These sound symbolic effects -our focus in the present investigation -may derive from one or multiple origins, including intuitive, perhaps even synesthetic links between specific concepts and the acoustic qualities of the sound (Ramachandran & Hubbard, 2001) or the embodied experience of producing (or observing the production of) the individual phonemes that serve as the building blocks for human language (Tanz, 1971) .
Investigations into iconicity and sound symbolism have provided mounting evidence against a complete arbitrariness in human language, with support converging from both crosslinguistic and experimental psychological approaches. Crosslinguistic evidence -by documenting consistencies in mappings between particular phonemes and particular concepts in words occurring in diverse individual languages and language families http://dx.doi.org/10.1016/j.cognition.2016.04.001 0010-0277/Ó 2016 Elsevier B.V. All rights reserved.
